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Continuation of: V 






The claimed salt disclosed in claims 


1-12 


is known from the 


cited document. The limitation of the 


salt 


as a physiological 


food salt does not matter in a product 


claim when the product 


by itself is known. 







The process in claim 18 lacks inventive step according to what 
is known from the cited documents. 



The cited documents D4, D5 and D6 relate to the general state 
of the art and are not considered to be of particular 
relevance . 
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International application No. 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
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I. Basis of the report 


1 . With regard to the elements of the international application:* 




IE1 


the international application as originally filed 




□ 


the description: 






pages 


, as originally filed 




pages 


, filed with the demand 




pages , filed with the letter of 


□ 


the claims: 






pages 


, as originally filed 




pages s as amended (together with any statement) under article 19 




pages 


, filed with the demand 




pages , filed with the letter of 


□ 


the drawings: 






pages 


, as originally filed 




pages 


, filed with the demand 




pages , filed with the letter of 


□ 


the sequence listing part of the description: 






pages 


, as originally filed 




pages 


, filed with the demand 




pages , filed with the letter of 


2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 


the international application was filed, unless otherwise indicated under this item. 




These elements were available or furnished to this Authority in the following language e ng 1 i S h which is: 


□ 
El 


the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 


□ 


the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3\ 


3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 


preliminary examination was carried out on the basis of the sequence listing: 




□ 


contained in the international application in written form. 




□ 


filed together with the international application in computer readable form. 




□ 


furnished subsequently to this Authority in written form. 




□ 


furnished subsequently to this Authority in computer readable form. 




□ 


The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 


international anolication as filed has been furnished. 




□ 


The statement that the information recorded in computer readable form is identical to the written sequence listing has 


been furnished. 






The amendments have resulted in the cancellation of: 

| | the description, pages 

| | the claims, Nos. 

| 1 the drawings, sheet/fig 






This report has been established as if (some of) the amendments had not been made, since they have been considered to go 


beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 


* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 


in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 16 


and 70. 17). 




** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 . Statement 










Novelty (N) 


Claims 


1-12, 18 




YES 




Claims 


13-17 




NO 


Inventive step (IS) 


Claims 






YES 


Claims 


1-18 




NO 


Industrial applicability (IA) 


Claims 


1-18 




YES 


Claims 






NO 



2. Citations and explanations (Rule 70.7) 

The claimed invention relates to a physiological food salt 
product containing an alkaline earth metal component- The salt 
contains one or more hydrate forms of magnesium ammonium 
chloride and/or calcium ammonium chloride, or a combination of 
the metals. The invention also relates to the use of the . salt 
and a process for its preparation. 

The following documents are cited in the search report: 
Dl) GB351845 A 

D2) JP 56061981, A, abstract 

D3) DE 1567937 A 

D4) JP 47027195, A, abstract 

D5) WO 8809131 Al 

D6) WO 9000522 Al 

Dl relates to a process for the preparation of ammonium or 
potassium carnallite. This is obtained by using the mother 
liquors, which are obtained from their productions, and 
stirring them together with crystallised magnesium chloride- 
hexa-hydrate and ammonium chloride whereby ammonium or 
potassium carnallite is crystallised. 

Thus, the claimed process in claims 13-17 is known from the 
cited document. 

D2 relates to a composition containing hydroscopic magnesium 
ammonium chloride as food freshness. 

D3 relates to a process for the preparation of ammonium 
carnallite containing magnesium chloride, ammonium chloride, 
potassium chloride and calcium chloride and water (refer in 
particular to the examples and the claims). 

.../... 
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FIN-33720 Tampere 
FINLANDE 



Date of mailing (day/month/year) 
09 October 2000 (09.10.00) 






Applicant's or agent's file reference 
PPC10927/UH 


IMPORTANT INFORMATION 


International application No. 
PCT/FIOO/00018 


International filing date (day/month/year) 

12 January 2000(12.01.00) 


Priority date (day/month/yea r) 

27 January 1999 (27-01.99) 


Applicant 

MAKI, Juhani, llpo, Tapio 



1. The applicant is hereby informed that the International Bureau has, according to Article 31 (7), notified each of the following 
Offices of its election: 

AP :GH,GM,KE,LS,MW,SD,SL,SZJ"Z,UG,ZW 

EP tAT^BEXH^DE^D^ES^FLFR^GB^GRJEJT^U^CNUP^SE 

National :AU,BG,CAXN / CZ..DEJL JP / KPXR / MN / NO,NZ r PL / RO,RU,SE / SK / US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the international Bureau only upon their request: 

EA :AM,AZ,BY,KG,KZ,MD,RU/TJ,TM 

OA iBF^J^F^CCIXM^A^GN^GW^UMR^E^N^TG 

National lAE^UAM^AZ.BA^B^R^BY^H^CR^CU^DK^DM^EE^ES.FI^GB^D.GE.GH, 

GM / HR / HUJDJNJS / KE / KG / KZ # LC / LK / LR / LS / LT,LU # LV,MA r MD / MG / MK / MW / MX # PT,SD,' 

SCSLSL.TJTM.TR^TTT^UA^UCUZ^N^U^A^W 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit. For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume II 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 
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Ravintofysiologinen suolatuote ja sen kaytto 

Esilla oleva keksinto koskee paaasiassa mineraaleista koostuvaa fysio- 
logista ravintosuolatuotetta, jonka formutaatiossa maa-alkalimetalli- 
5 komponentti tai -komponentit on saatettu maultaan ja hygroskooppi- 
suudeltaan hyvaksyttyyn, tarkoituksenmukaiseen muotoon. Keksinto 
koskee myos menetelman mukaisesti valmistetun suolatuotteen kayt- 
toa. - _ ^ 

10 Eri yhteyksissa tapahtuvassa ruoka-aineiden valmistamisessa, sailomi- 
sessa tai maustamisessa on ravintosuolatuotteiden kayttoon liittyen ny- 
kyisin tarkeana tavoitteena valttaa keittosuolan eli natriumkloridin NaCI 
liiallista sisallyttamista ruokatuotteen formulaatioon. Syyna tahan pyrki- 
mykseen on selvasti dokumentoitu NaCI:n haitallisuus ihmisen tervey- 

15 delle. Kun lansimaissa ihmisen paivittaiseksi NaChn kaytoksi on arvioitu 
170 meq (9,9 g), on verenpainetautiin sairastuneisuus ja sydaninfarkti- 
kuolleisuus yleista viela nautittaessa 100 meq:n (5,8 g) paivittaisia an- 
noksia. Kun paivittainen annos on alle 50 meq (2,9 g), on sairastuvuus 
todettu alhaiseksi. Nain ollen paivittaisen NaChn saannin suositeltava- 

20 na ylarajana voidaan pitaa edella mainittua arvoa 50 meq/vrk. 

Magnesiumin Mg on paivittaisina annoksina eri yhteyksissa todettu las- 
kevan verenpainetta. Magnesiumin RDA-arvoksi (Recommended Die- 
tary Allowance) ilmoitetaan 4,5 mg/kg/vrk, josta saadaan laskennalli- 

25 sesti 350-400 mg/vrk aikuiselle miesvaestolle ja naisille vastaavasti 
280-300 mg/vrk. Edella mainituista syista on syntynyt voimakas tarve 
kehittaa keittosuolan vastike tai muunnelma, joka fysiologisten suosi- 
tusarvojen lisaksi tayttaa ruokasuolatuotteelle asetettavat muut vaati- 
mukset, joista mainittakoon maku, ja yleisimmassa kayttomuodossaan 

30 helppo siroteltavuus. 

Kalsiumin, Ca RDA-arvoksi ilmoitetaan aikuiselle vaestolle 
800 — 1200 mg/vrk. Vaikka kalsiumin saanti on usein riittavaa etenkin 
kaytettaessa maitotuotepohjaista ruokavaliota, voidaan kalsiumin sisal- 
35 lyttamista ruokasuolaan pitaa tarkoituksenmukaisena, esim. raskauden 
aikana tai kasvuiassa esiintyvan lisaantyneen Ca-tarpeen johdosta. 
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Fysiologisesti riittavien maa-atkalipitoisuuksien liittaminen ravintosuola- 
formulaatioihin on osoittautunut kaytannossa pulmalliseksi lahinna siksi, 
etta muut suolat kuin kloridit (sulfaatit, fosfaatit, karbonaatit ym.) eivat 
5 juuri tule kysymykseen fysiologisen soveltumattomuutensa, karvaan 
makunsa ja/tai huonoliukoisuutensa takia. 

Kun ravintosuplaan lisataan valmistusprosessin yhteydessa maa- 
alkalimetalliklorideja, on kuitenkin tyydyttavalla tavalla ratkaistava 
10 niiden voimakas hygroskooppisuus, milla tarkoitetaan tuotteen 
vettymistaipumusta ilman kosteuden vaikutuksen alaisena. Kyseisten 
kloridien maku on lisaksi sellaisenaan pistavan suolamainen ja siten 
liiaksi poikkeava NaChn mausta. 

15 Samat ominaisuudet patevat luonnon suolakerrostumissa esiintyvaan 
karnalliittiin, MgCI 2 x KCI x 6H 2 0, joka tavallisesti sisaltaa 
kerasaostuneena sellaisia maaria bromideja, ettei sen ravinto- 
fysiologinen kaytto sellaisenaan tule kysymykseen. 

20 Keksintoon liittyvaa tekniikan tasoa tarkasteltaessa havaitaan, etta ruo- 
kasuolatuotteiden kehittely on viime aikoina kohdistunut kaliumia K tai 
kaliumia ja magnesiumia K ja Mg sisaltaviin tuotteisiin, joissa paatarkoi- 
tuksena on ravinnon mukana nautitun natriumin Na vahentaminen ja 
kaupallisen hyodyllisyyden paakriteerina tuotteen hyvaksyttavissa oleva 

25 maku. Niinpa on tuotu julki menetelmia sellaisten NaCI - KCI - MgCI 2 - 
suolaseosten valmistamiseksi, joissa MgCI 2 tai sen luonnollista 
karnalliittia jaljitteleva kaliumkaksoissuola suojataan ilmankosteudelta 
alkalimetallikloridien avulla. Naita aiheita sivuavina on mainittava kaksi 
patenttihakemusta, WO A1 92/16117 (A23L 1/237) ja WO A1 92/18668 

30 (A23L 1/237). Naista edellisessa esitetaan menetelma suolan 
hygroskoo|!^sn komponentin paallystamiseksi ei-hygroskooppisella 
materiaalilla. Jalkimmainen patenttihakemus esittaa NaCI-K/Mg-suolo- 
jen kasittelytavan, joka kasittaa suoloista valmistetun liuoksen 
pikakuivauksen ja tahtaa stabiilin monikomponenttisen suolaseoksen 

35 aikaansaamiseen. 
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Patenttihakemuksessa WO 90/00522 (A23L 1/237) on kuvattu synteet- 
tinen menetelma karnalliittia jaljittelevan suolan valmistamiseksi 
ravintosuolatuotetta varten haihduttamalla kuiviin liuos, joka sisaltaa 
ekvivalenteissa suhteissa kaliumkloridia ja magnesiumkloridia ja 
5 lampokasittelemalla saatua haihdutusjaannosta tuotteen 
stabiloimiseksi. Kattilakiven kaltaisten kerrostumien irrottaminen 
haihdutuslaitteistosta on kuitenkin teollisesti epakaytanndllista, eika 
. — menetelmaa siten voida toteuttaa jatkuvana prosessina. Menetelmaa 
koskevissa tarkistustutkimuksissa on lisaksi todettu, etta esimerkiksi 
10 pyorohaihduttimen avulla saatu kuivattu haihdutusjaannos on yhta 
hygroskooppinen kuin luonnon karnalliitti ja etta lampokasittelyn 
seurauksena tuotteesta poistuu kloorivetya, minka seurauksena 
tuotteen vesiliukoisuus, liuoksen pH ja siten sen maku muuntuvat 
epaedulliseen suuntaan. 

15 

Keksintoa sivuavana on lisaksi mainittava patenttihakemus WO 
88/09131 (A23L 1/237), jossa esitetty suolakorvike sisaltaa 50% vapaa- 
ta ammoniumkloridia NH 4 CI mekaanisesti seostettuna tuotteen happa- 
muutta saatavien fosfaattien ja sokerin kanssa. Formulan mukaisen 
20 tuotteen jatkuva kayttto saattaa kuitenkin olla fysiologisesti arvelutta- 
vaa, koska laskennallinen ammoniumpitoisuus nousee talloin tasolle 
16,8%. 

Lahella keksintoon liittyvaa tekniikkaa on edelleen mainittava kaksi 
25 suomalaista patenttihakemusta, nro 961229 ja nro 970323, seka jal- 
kimmaiseen liittyva kansainvalinen hakemus WO 98/32343 (A23L 
1/237), joissa maa-alkalimetalliklorideista muodostetaan hygroskoop- 
pisuuden poistamiseksi aminohappokompleksi erityisesti glysiinin 
kanssa, joka on myos yksinkertaisin aminohappo. Tarkasteltaessa 
30 lahemmin patenttien sisaltamaa tekniikkaa on kuitenkin havaittu, etta 
patenttien ' ^vtDitteet eivat ole kuvatussa maarin saavutettavissa 
seuraavista syista. 

Esimerkiksi MgCI 2 x 6H 2 0 muodostaa glysiinin kanssa kolme eri 
35 kompleksiyhdistetta, joiden on havaittu olevan tasapainossa keskenaan 
seuraavan yhtalon mukaisesti: 
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MxH 6 hMxLxH 4 x L2 x H 2 *->M x L 

5 H = H 2 0 L = Glysiini M = MgCI 2 k = tasapainovakio 

Esimerkiksi MgCI 2 :n ja glysiinin ekvivalenteilla suhteilla valmistettu yh- 
diste on siten tayallisesti seos, joka ei tayta hygroskooppisuuden kri- 
teeria korkeilla ilman kosteuspitoisuuksilla. Aminohappokomplekseja ei 
10 myoskaan voida eristaa linkoamalla konsentroidusta liuoksesta, vaan 
liuos on haihdutettava taydellisesti kuiviin, mika tekee teollisen tuotan- 
non hankalaksi. Lisaksi lopputuotteen maussa ja varissa nayttaa tapah- 
tuvan epaedullisia muutoksia jo lyhyella aikavalilla mahdollisesti or- 
gaanisen komponentin hapettumisen johdosta. 

15 

Minkaan edella mainitun hakemuksen mukaiset tuotteet eivat kuiten- 
kaan tayta kaikkia edella keksinnon tavoitteeksi asetettuja vaatimuksia. 
Sama patee kaupallisesti saataviin Na-K-Mg-poytasuoloihin, joista esi- 
merkkina mainittakoon lahes identtiset tuotteet Seltin® ja Pan-suola®, 

20 joiden koostumus kasittaa yhdisteita NaCI, KCI, ja MgS0 4 x 7H 2 0 
(12%) mekaanisena seoksena. Tarkasteltaessa laskennallisesti mag- 
nesiumin saantia esimerkiksi edella mainituista kaupallisista tuotteista 
7,5 g:n keskimaaraisella paivittaisella kaytolla saadaan magnesiumin 
vuorokausiannokseksi 88 mg, mika on edella mainittuihin suositusar- 

25 voihin nahden taysin riittamatonta. Kyseisissa tuotteissa hygroskooppi- 
suus on saatu hallintaan, mutta sulfaatin haitoista, joista mainittakoon 
sulfaatti-ionin mahdollisesti aiheuttama kalsiumin lisaantynyt eritys, ei 
ole paasty eroon. Lisaksi molempien tuotteiden koostumuksessa on 
todettu analyyttisesti ilmoitetuista poikkeavia MgS0 4 -pitoisuuksia, mika 

30 johtunee paaasiassa siita, etta kyseisella suolalla on alkalimetalli- 
klorideista!^w<keava kidemuoto ja tiheys, mika johtaa magnesium- 
sulfaatin erottumiseen seoksesta. 

Teknisesta kirjallisuudesta kay ilmi, etta maa-alkalimetallien ammo- 
35 niumkarnalliitti- tyyppisia yhdisteita, erityisesti vastaavaa magnesium- 
suolaa, on kaytetty kidevedettomien maa-alkalimetallikloridien valmis- 
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tamiseksi pyrolyyttisella menetelmalla teknisia tarkoitusperia varten, 
joista tarkein on magnesium-metallin elektrolyyttinen valmistus MgCI 2 - 
sulatteesta nykyisin vanhentuneessa prosessissa, (brittilainen patentti 
351 ,845 vuodelta 1 931 ja saksalainen hakemusjulkaisu 1 567 937 vuo- 

5 delta 1970). Kyseessa olevat kayttosovellutukset eivat kuitenkaan lan- 
kea taman hakemuksen lajimaaritelman piiriin, eika kyseisissa patentti- 
julkaisuissa ole sivuttu valmistettujen tuotteiden hygroskooppisia omi- 

naisuuksja, 

10 Keksinnon tarkoituksena on tuoda esiin menetelma, jolla edella maini- 
tut, ravintosuolojen valmistukseen liittyvat haitat voidaan poistaa ja 
saada aikaan haluttuja ioneja, erityisesti maa-alkalimetalliklorideja sisal- 
tava tuote, joka tayttaa riittavan vahaisen hygroskooppisuuden vaati- 
muksen seka sen ohella mahdollistaa suolatuotteelle asetettavien 

15 maku- ja/tai ravintofysiologisten tavoitteiden saavuttamisen. 

Em. tavoitteiden toteuttamiseksi keksinnolle on paaasiassa tunnus- 
omaista se, mika on esitetty oheisen patenttivaatimuksen 1 tunnus- 
merkkiosassa. Maa-alkalimetallien Mg ja Ca ammoniumkloridisuolojen 
20 avulla on mahdollista saada aikaan ravintofysiologinen suolatuote, joka 
sisaltaa toivottuja ioneja mutta jonka fysikaaliset ominaisuudet ovat sa- 
malla sopivat kaytannon sovellutuksiin. 

Keksinnon mukainen menetelma fysiologisten ravintosuolojen valmis- 
25 tamiseksi perustuu yllattavaan havaintoon siita, etta lisaamalla ammo- 
niumkloridia maa-alkalimetallikloridia tai -klorideja sisaltaviin, oleellisesti 
konsentroituihin liuoksiin, tavallisesti vesiliuoksiin, jotka voivat sisaltaa 
edullisesti myos kaliumkloridia ja mahdollisesti muita, lahinna makuun 
vaikuttavia komponentteja ja/tai hivenaineita, saadaan etenkin magne- 
30 siumkloridin lasnaollessa karnalliitti- tyyppisia, kiteisia saostumia, jotka 
tayttavat e'^3 mainitut, vahaiseen hygroskooppisuuteen ja makuun 
liittyvat vaatimukset. Saatujen karnalliitti-tyyppisten suolojen makuun, 
lahinna happamuuteen voidaan lisaksi vaikuttaa edullisesti 
muuntamalla emaliuoksen pH-arvoa emasten, edullisesti ammoniakin 
35 avulla ja/tai kasittelemalla emaliuoksesta erotettua tuotetta sopivasti 
valituissa lampotiloissa. 
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Keksintoon liittyen on edelleen yllattavasti havaittu, etta ammoniumkar- 
nalliitin, jonka kaavaksi voidaan merkita joko MgCI 2 x NH 4 CI x 6H 2 0 tai 
MgNH 4 CI 3 x 6H 2 0, erityisena ominaisuutena on kyky kerasaostaa ema- 
5 liuoksesta hygroskooppisia klorideja kuten kalsiumkloridia CaCI 2 tai ka- 
liumkarnalliittia MgKCI 3 x 6H 2 0 sekakiteisiin muotoihin, joilta 
hygroskooppisuus puuttuu tai joiden kyseinen ominaisuus on oleellisesti 
vahentynyt. 

10 Maa-alkalimetallien ammoniumkloridihydraattien kaytto ja modifiointi 
edella kuvatulla tavalla nyt kyseessa olevan fysiologisen ravintosuola- 
tuotteen valmistamiseksi ja sen ominaisuuksien hallitsemiseksi ei kay 
ilmi tekniikan tasosta. Nainollen se on uusi keksinnollinen oivallus. 

15 Hygroskooppisten maa-alkalimetallikloridien tai niiden kaksoissuolojen 
kuten kaliumkarnalliitin sisallyttaminen siroteltaviin ravintosuolaatuot- 
teisiin on aikaisemmin ollut vaikeaa tai lahes mahdotonta. Muodosta- 
malla kyseisista suoloista kiteinen ammoniumkloridi-addukti voidaan 
nama esteet poistaa. 

20 

Keksintoa ja siihen liittyvaa tekniikkaa selostetaan seuraavassa la- 
hemmin viittaamalla oheisiin graafisiin esityksiin, joissa 



kuva 1 osoittaa esimerkkituotteena olevan ammoniumkarnalliitin 
25 NH 4 - pitoisuuden riippuvuuden emaliuoksen valmistukseen 

kaytetyn veden maarasta, 

kuva 2 osoittaa esimerkkituotteena olevan ammoniumkarnalliitin 
pH- arvon riippuvuuden emaliuokseen moolia kohti lisatyn 
30 5% ammoniumhydroksidin maarasta, ja 

kuva 3 osoittaa lampokasittelyn vaikutuksen ajan funktiona kahden 
eri menetelmilla valmistetun ammoniumkarnalliittituotteen 
pH»arvoon. 

35 
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Seuraavassa selostetaan tarkemmin keksintoon liittyvien, maa-alkali- 
metalleja sisaltavien ravintosuolakomponenttien ominaisuuksia ja kek- 
sintoon liittyvaa valmistustekniikkaa. 

5 Keksintoon liittyvissa tutkimuksissa on yllattaen havaittu, etta ammo- 
niumkarnalliitti on valmistustavasta riippuen aarimmaisen vahan tai ei 
lainkaan hygroskooppinen muistuttaen talta ominaisuudeltaan esimer- 
. .kiksi kallumkloridia. Ammoniumkarnaliitin maku on lahella alkalimetal- 
likloridien makua erityisesti, kun sen vesiliuoksen pH jarjestetaan kek- 

10 sintoon liityvan valmistustekniikan avulla lahelle alkalimetallikloridien 
pH- arvoa. Nainollen keksintoon liittyvia magnesiumkaksoissuoloja voi- 
daan lisata ravintosuolaformulaatioihin helposti sellaisia pitoisuuksia, 
etta edella mainittu RDA- arvo on saavutettavissa. Mainittakoon viela, 
etta normaaleissa olosuhteissa valmistettu ammoniumkarnalliitti sovel- 

15 tuu lievasti happaman makunsa johdosta yksinaan tai alkalimetalliklori- 
diseosteisena tiettyjen ruoka-aineiden kuten suolakalan valmistami- 
seen, joka yleensa sisaltaa vaarallisen paljon natriumia. 

Kuten aiemmin on mainittu, ammoniumkarnalliittiin voidaan helposti si- 
20 sallyttaa sinansa hygroskooppisia klorideja ja saada siten aikaan tuot- 
teita, jotka sisaltavat arvokkaita mineraalikomponentteja. Tutkimuksissa 
on havaittu etta saostettaessa ammoniumkarnalliittia liuoksesta, joka 
sisaltaa saadetyissa suhteissa, esimerkiksi MgCI 2 /CaCI 2 
-moolisuhteissa 1/0,1-0,2 kalsiumkloridia saadaan ei-hygroskooppinen 
25 miellyttava, suolatuotteen makua taydentava suolakomponentti, josta 
voidaan valmistaa edullisesti sellaisia keksinnon mukaisia fysiologisia 
suolatuotteita, joissa kalsium halutaan sisallyttaa formulaatioon. 

Lisaksi on havaittu, etta ammonium voidaan osittain korvata kaliumilla. 

30 Erityisen arvokkaaksi ravintosuolakomponentiksi onkin osoittautunut 
ammoniumr^fialliitin ja kaliumkarnalliitin seosmuoto, joka 
valmistustavasta riippuen on lahella koostumusta 2MgCI 2 x KCI x 
NH 4 CI x 6H 2 0 ja jota voidaan valmistaa edullisesti lisaamalla 
ammoniumkloridia ja magnesiumkloridia sisaltavaan emaliuokseen 

35 kaliumkarnalliittia tai vastaavissa suhteissa magnesiumkloridia ja 
kaliumkloridia. Kaliumin ja ammoniumin suhde voi olla vapaasti 
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valittavissa siten, etta tuotteelle saadaan halutut hygroskooppiset 
ominaisuudet. Kaliumin suhteellisen osuuden kasvaessa 
hygroskooppisuus lisaantyy. Kyseessa olevat karnalliittiseokset 
sisaltavat poikkeuksellisen vahan ammoniumkloridia, jonka pitoisuuksil- 
5 le elintarvikkeissa, lahinna makeisissa, on joissakin maissa saadetty 
ylaraja. 

Ammpniumkarnalliitin yleiskaavassa Mg voidaan osaksi korvata 
kalsiumilla, jolloin hygroskooppisuus kasvaa kalsiumin osuuden 

10 noustessa. Kyseisen suolatuotteen yleinen kaava on siten muotoa 
aMgCI 2 x bCaCI 2 x NH 4 CI x XH 2 0, jossa kertoimien a ja b summa on 
lahella arvoal. Siten esimerkiksi a:n ja b:n arvoilla 0,5 valmistettu 
suolatuote, jonka koostumus on 0,5 MgCI 2 x 0,5 CaCI 2 x NH 4 CI x 
XH 2 O f ja jossa ammoniumkarnalliitin kosteudelta suojaava vaikutus on 

15 vahaisempi, muodostaa ilman suhteellisesta kosteudesta riippuen 
enemman tai vahemman kostean kidemassan, jota voidaan esimerkiksi 
elintarviketeollisuuden tarpeita . ajatellen annostella kiinteassa 
muodossa ja sailyttaa avonaisissa astioissa ilman etta tuote vettyisi 
taydellisesti, kuten kalsiumkloridi. Tassa suolamuodossa 

20 ammoniumpitoisuus on kalsiumin atomipainosta johtuen alhaisempi, 
eika tuotteen lievasta hygroskooppisuudesta ole haittaa huomioon 
ottaen tuotteen mahdollisen kayton vedensitomis- ja maustamis- 
tarkoituksiin, tavallisesti liuosmuotoisena juusto- ja makkarateollisuu- 
dessa ja lihajalosteteollisuudessa. Tassa yhteydessa on 

25 elintarviketeollisuutta ajatellen todettava, etta kyseessa oleviin 
ravintosuolakomponentteihin sisaltyva ammoniumioni on lievasta 
happamuudestaan johtuen mikrobitoiminnalle haitallinen. Nain ollen 
kayttamalla kyseessa olevia suolatuotteita natriumkloridin sijasta 
voidaan sailontaaineiden, esimerkiksi makkarateollisuudessa kaytetyn 

30 haitallisen nitriitin maaraa vastaavasti vahentaa ja parantaa siten 
elintarvikte~^ laatua. 

Magnesiumkarnalliitin kanssa rakenteellisesti analoginen suolamuoto, 
kalsiumammoniumkloridi, CaNH 4 CI 3 x 6H 2 O t joka vastaa edellisen ylei- 
35 sen rakennekaavan erikoistapausta a=0 ja b=1 , on maultaan erin- 
omainen verrattuna kalsiumkloridiin CaCI 2 . Kyseinen suola on 
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alhaisissa ilman kosteuspitoisuuksissa stabiili, mutta omaa korkeilla 
kosteuspitoisuuksilla hygroskooppisuutta. Tutkimuksissa on havaittu, 
etta taman suolan hygroskooppisuus on poistettavissa muodostamalla 
siita orgaaninen neutraalikompleksi, jolloin kompleksointiaineina tulevat 
5 halutusta mausta riipuen kysymykseen hydroksihapot ja/tai niiden suo- 
lat tai aminohapot ja/tai niiden johdannaiset, edullisesti glysiini. Tutki- 
muksissa on myos havaittu, etta lopputuotteen, jonka rakennekaava on 
_ tayalNsesti Gly _x _CaNH 4 CI 3 x H 2 0, maussa ja varissa ei tapahdu sellai- 
sia glysiinin hapettumiseen viittaavia epaedullisia muutoksia, joita 
10 esiintyy glysiinin ammoniumvapailla maa-alkalimetallikompleksi- 
yhdisteilla liittyen suomalaisissa patenttihakemuksissa nro 961229 ja 
nro 970323 (WO 98/32343) kuvattuun tekniikan tasoon. 

Keksintoon liittyvissa tutkimuksissa on yllattaen havaittu, etta maa-alka- 
15 liammoniumkloridien, erityisesti ammoniumkamalliitin ominaisuudet 
kuten happamuus ja sen johdosta maku riippuvat oleellisesti saostus- 
olosuhteista, erityisesti emaliuoksen konsentraatiosta ja pH:sta. Syyksi 
tahan ilmioon on todettu ammoniumkloridin ominaisuus kiteytya en- 
nenaikaisesti ulos emaliuoksesta lievasti happamien suolojen kuten 
20 magnesiumkloridin lasnaollessa liuoksessa, mita tapahtuu kasvavassa 
maarin emaliuoksen valmistukseen kaytetyn vesimaaran lisaantyessa. 
Kun jo suhteellisen vahaiset maarat vapaata ammoniumkloridia lisaavat 
kyseessa olevien kaksoissuolojen happamuutta muuntaen niiden maun 
lievasti pistavaksi, edella mainittu suolatuote on siten edullista saostaa 
25 erittain konsentroidusta liuoksesta, mahdollisesti ylipaineen alaisena, 
jolloin vapaan ammoniumkloridin maara jaa vahaiseksi. Ilmiota on se- 
lostettu esimerkkitapauksen avulla kuvassa 1 . 

Keksintoon liittyvissa tutkimuksissa on edelleen yllattaen havaittu, etta 
30 keksinnon mukaisten kaksoissuolakomponenttien happamuuteen ja sita 
kautta niid^>nakuun voidaan oleellisesti vaikuttaa lisaamalla ema- 
liuokseen pienia maaria emasta, kuten metallihydroksideja, edullisesti 
ammoniumhydroksidia tai kaliumhydroksidia. Emaliuoksen happamuut- 
ta voidaan siten vahentaa ja saattaa liuoksen pH sellaiselle tasolle, 
35 jossa ammoniumkloridin ennenaikainen kiteytyminen emaliuoksesta on 
estynyt. Ammoniumhydroksidi emaksisena komponenttina on erityisen 
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edullinen johtuen haihtuvuudestaan, mutta myos siksi, etta kiteytys- 
liuokseen ei talloin lisata sellaisia ioneja, jotka hankaloittaisivat suodok- 
sen mahdollista uudelleenkayttoa. Ilmiota on kuvattu graafisesti esi- 
merkkitapauksen avulla kuvassa 2. 

5 

Keksintoon liittyvissa tutkimuksissa on myos edelleen yllattavasti ha- 
vaittu, etta esimerkiksi MgNH 4 CI 3 x 6H 2 0 tai kyseessa olevan yhdisteen 
_ kalium- Ja/tai .kalsiumpitoiset sekakiteiset muodot, jotka lampotila- 
alueella 90-1 40°C kasiteltyna menettavat osan, tavallisesti kaksi kuu- 

10 desta kidevesimolekyylistaan, hydratoituvat ilman kosteuden vaikutuk- 
sesta alkuperaiseen stabiiliin heksahydraattimuotoon, jonka vesiliuok- 
sesta mitattu pH on lampotilasta ja kasittelyajasta riippuen korkeampi 
kuin kasittelemattoman materiaalin vastaavalla tavalla mitattu arvo. 
Lampokasittelylla aikaansaatu pH-muutos riippuu kuitenkin tavallisesti 

15 tuotteen hermeettisesta pH-arvosta ja siten tuotteen valmistustavasta. 
Ilmiota on kuvattu graafisesti esimerkkitapauksen avulla kuvassa 3. 

Ammoniumkarnalliitin, tai edellista yhdistetta sisaltavien sekakiteisten 
muotojen on yllattavasti todettu luovuttavan lampokasittelyn aikana ki- 
20 deveden mukana vahaisia maaria kloorivetya HCI ja vastaavasti hydra- 
toitumisjakson aikana ammoniakkia NH 3 . Nainollen nettoefektina on 
mahdollisten kerasaostuneiden ammoniumkloridijaamien poistuminen 
materiaalista, mika on voitu myos osoittaa analyyttisesti ja mika tasmaa 
myos lampokasittelysta aiheutuvien vahaisten painohavioiden kanssa. 

25 

Tassa yhteydessa voidaan mainita, etta esimerkiksi yhdisteella 
MgNH 4 CI 3 x 6H 2 0 on aktiivisuutta mikroaaltokentassa ainoastaan mikali 
se sisaltaa jaannoskosteutta. Nainollen menetelmaa voidaan kayttaa 
systemaattisesti kyseessa olevien tuotteiden kuivaamiseen ilman, etta 
30 tuotteen koostumuksessa tapahtuisi muutoksia. 

Kun tutkimuksissa kaytetyn ammoniumkloridin pH 2%-liuoksena oli 
4,53, on selvaa, etta mahdollisilla ammoniumkloridijaamilla on vaikutus- 
ta esimerkiksi ammoniumkarnalliitin makuun. Edella kuvatuilla kahdella 
35 menetelmalla maa-alkalimetalliammoniumkloridien happamuuden saa- 
tamiseksi valmistusprosessin yhteydessa pyritaankin paaasiassa mah- 
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dollisen vapaan ammoniumkloridin pitoisuuden saatamiseen lopputuot- 
teessa ja toisaalta vaikuttamaan edullisesti esimerkiksi tuotteen kideko- 
koon, suodattuvuuteen, kuivumisominaisuuksiin ja makuun. Optimaali- 
nen pH maaraytyy kuitenkin tuotteen kayttotarkoituksen ja lopullisen 
5 suolaformulaation mukaisesti. 

Lampokasittelyn seurauksena muodostuneita hydraatteja, joissa kide- 
vesimolekyyliea lukumaara on pienempi kuin kuusi, voidaan kayttaa 
sellaisenaan keksinnon mukaisten ravintosuoiojen valmistukseen. Ky- 
10 seinen hydraattimuoto saattaa olla edullinen ajatellen suurien 
suolatuotemaarien kuljetuksia erityisesti kosteissa ja lampimissa 
olosuhteissa. 

Todettakoon viela, etta sellaiset maa-alkalimetallien ammoniumkloridi- 
15 hydraatit, joissa kidevesimolekyylien lukumaara on valilla 0-3 kuuluvat 
luonnollisesti taman keksinnon vaikutuspiiriin. Naiden kasitteiy on vai- 
keaa kyseisten hydraattimuotojen suuren hygroskooppisuuden vuoksi 
ja etta niiden valmistaminen vaatii kasittelya suhteellisen korkeissa 
lampotiloissa, mika aiheuttaa energiankulutusta ja siten lisakustannuk- 
20 sia. 

Keksinnon mukaisesta tuotetta valmistettaessa maa-alkalimetallikloridit 
ja ammoniumkloridi seka mahdollisesti kaliumkloridi tai kalsiumkloridi ja 
mahdollinen kompleksoiva komponentti ja mahdollisesti haluttu maara 

25 emasta, edullisesti ammoniumhydroksidia, saatetaan yhteen liuoksina, 
esim. veteen liuotettuna tai liuenneina mahdollisesti ekvivalenteissa 
moolisuhteissa, edullisesti konsentroituna liuoksena korotetussa lam- 
potilassa mahdollisesti ylipaineen alaisena, minka jalkeen seosta sekoi- 
tetaan liukoisuuden taydentamiseksi ja jaahdytetaan halutulla 

30 nopeudella tarkoituksenmukaisen kidekoon saavuttamiseksi. Erottunut 
kidemassa^^cxdfdatetaan, kuivataan seka mahdollisesti kasitellaan lam- 
potila-alueella 90-1 40°C noin nelja kidevetta omaavan hydraattimuodon 
saavuttamiseksi, mahdollisesti hydratoidaan ja kaytetaan yksinaan tai 
yhdessa natriumkloridin ja/tai kaliumkloridin kanssa seostettuna halutun 

35 ionikoostumuksen omaavan ravintosuolatuotteen valmistamiseen. 
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Keksinnon mukaisen tuotteen eraan edullisen valmistustavan mukai- 
sesti magnesiumkloridista ja/tai kalsiumkloridista valmistetaan 
halutuissa molaarisissa suhteissa liuos, josta ammoniumkloridin avulla 
seostamalla saadaan sekakidemuotoinen saostuma, joka sisaltaa 
5 toivotulla tavalla molempia mineraalikomponentteja. Tuotteen 
mahdollisen hygroskooppisuuden poistamiseksi kidemassa 
lampokasitellaan edella kuvatulla tavalla. 

Keksinnon mukaisen tuotteen eraan edullisen valmistustavan mukai- 
10 sesti tuotteen maa-alkalikomponentin tai komponenttien valmistamises- 
sa kaytetaan maa-alkalimetallikloridia sisaltavaa luonnon mineraalia tai 
sen kasittelysta peraisin olevia jateliuoksia, esim. karnalliittia MgCI 2 x 
KCI x 6H 2 0 tai sen kasittelysta peraisin olevia jateliuoksia. 

15 Keksinnon mukaisen tuotteen eraan edullisen valmistustavan mukai- 
sesti kaytetaan hyvaksi ammoniumkloridin affiniteettia erityisesti mag- 
nesiumkloridin suhteen, jolloin raaka-aineina voidaan kayttaa esim. ka- 
liumkloriditeollisuuden, tavallisesti karnalliitista peraisin olevia, mahdol- 
lisesti alkalibromideja sisaltavia magnesiumkloridijateliuoksia, luonnon 

20 esiintymia kuten Kuolleen meren karnalliittiesiintymia tai vastaavia 
liuoksia, jotka sisaltavat haluttuja mineraalikomponentteja suhteissa/ 
jotka vastaavat haluttua tuotekoostumusta tai voidaan sopivin 
kasittelyin saada vastaamaan sita. 

25 Keksinnon mukaisen tuotteen teollisissa valmistusmenetelmissa on 
edullista kayttaa jatkuvaa prosessia, jossa esimerkiksi maa-alkalimetaf- 
liammoniumkloridihydraatti tai sen ammoniumin ohella kaliumia sisalta- 
va muoto saatetaan esimerkiksi linkoamalla suoritetun erottamisen jal- 
keen kuivauslinjalle ja emaliuos palautetaan prosessin vaiheeseen, 

30 jossa siihen lisataan esim. materiaalipoistumia vastaavat maarat raaka- 
aineita, m£7^^lisesti liuoksina, edullisesti esilammitettyina, minka jal- 
keen seosta konsentroidaan mahdollisesti alipaineessa, jaahdytetaan ja 
saatetaan jalleen erotusvaiheeseen. Kyseessa olevat suolatuotteet ei- 
vat muodosta lainkaan kattilakiven kaltaisia kuoria konsentrointilaitteis- 

35 ton seinamille ja ne soveltuvat siten erinomaisesti kuvattuun prosses- 
siin. 
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Keksinnon mukaisen ravintosuolatuotteen eras valmistustapa on kiin- 
tean tilan prosessointi, jossa maa-alkalimetallikloridi tai -kloridit ja am- 
moniumkloridi saatetaan yhteen kiinteassa tilassa mahdollisesti yhdes- 
5 sa natriumkloridin ja/tai kaliumkloridin kanssa. Kiteiden kosketuspinnan 
lisaamiseksi seosta sekoitetaan, hierretaan tai jauhetaan esim helmi- 
myllyssa, kuulamyllyssa tai vastaavassa, mahdollisesti jatkuvana pro- 
sessina. JHienojakoisen tuotteen annetaan tarvittaessa hydratoitua nor- 
maaliolosuhteissa, minka jalkeen tuote haluttaessa esim. granuloidaan. 

10 

Keksinnon mukainen ravintofysiologinen suolatuote on tarkoitettu va- 
hentamaan paivittaista natriumin saantia, jonka maara etenkin teolli- 
sesti valmistettuja ja pakattuja ruoka-aineita kaytettaessa nousee lan- 
simaissa huomattavan korkeaksi. Toisaalta kyseessa oleva ravintosuo- 
15 latuote on tarkoitettu poistamaan mahdollisia kaliumin ja magnesiumin 
puutteita, joista mineraaleista jalkimmaisella on kiistaton verenpainetta 
laskeva vaikutus. Molemmat mainitut mineraalit ovat paaasiassa intra- 
sellulaarisia, joten niiden tarve on suurin raskauden, kasvun, 
urheiluharjoittelun tai muun rasituksen aikana. 

20 

Keksinnon mukaisen ravinnon suolausvirheita korjaavan fysiologisen 
suolatuotteen komponentit voidaan suhteuttaa tietyissa rajoissa, esi- 
merkiksi jaljempana esitettyjen suoritusesimerkkien mukaisesti, kun 
otetaan huomioon EU komission (Scientific Comittee foor Food of the 
25 EC Commission) asettama uusi ylaraja kaliumkloridin pitoisuudelle, 
mika on alle 30 p-% tuotteen kokonaissuolamaarasta ja missa on otettu 
huomioon munuaisen vajaatoiminnasta johtuva mahdollinen kalium- 
intoleranssi. 

30 Eraan keksinnon mukaisen suolaformulaation laaketieteellisten ominai- 
suuksien Lvl^imiseksi tehtiin 5 vrk kestava koe viidella terveella 
nuorella koehenkilolla, joiden kayttamiin elintarvikkeisiin lisattiin nat- 
riumkloridin sijasta systemaattisesti suolaa, jonka formula oli seuraava: 

35 29% NaCI 

36% KCI 
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35% MgNH 4 CI 3 x6H 2 0 

Tutkimuksen tuloksena todettiin, etta edella kuvattu suolatuote imeytyi 
sivuvaikutuksitta intestinaalisesti ja aiheutti virtsan keskimaaraisen nat- 
5 riumpitoisuuden laskun tasolta 1 14,8 mmol/l (5 41 ,0) tasolle 50,4 mmol/l 
(5 32,9) ja vastaavasti magnesiumpitoisuuden nousun tasolta 4,50 
mmol/l (6 1 ,78) tasolle 5,48 mmol/l (8 2,82). Merkittavaa tuloksissa oli 
edelleen se, etta koehenkiloiden keskimaarainen systoolinen veren- 
paine laski tasolta 112,2 mmHg (8 10,8) tasolle 105,6 mmHg (8 6,99). 
10 Edellisissa arvioissa 8 tarkoittaa keskihajontaa. 

Seuraavat esimerkit kuvaavat keksintoon liittyvaa tekniikkaa ja eraita 
tyypillisia keksinnon mukaisia suolaformulaatioita. 

15 Maa-alkalimetallikomponenttien valmistusesimerkeissa on tuotteiden 
karakteristisoimiseksi kaytetty seuraavia analyyttisia menetelmia: 

Mg kompleksometrinen, EDTA 
NH 4 Kjeldahl- menetelma 
20 CI AgN0 3 , adsorptioindikaattori- menetelma 

Tuotteiden pH on maaritetty 2% vesiliuoksesta. 

Esimerkki 1 

25 

Tama esimerkki kuvaa tuotteena olevan ammoniumkarnalliitin ominai- 
suuksien riippuvuutta emaliuoksen konsentraatiosta. 

a) Liuotettiin 1,0 moolia (53,5 g) ammoniumkloridia lammittaen 100 
30 ml:aan vetta. Saatu liuos lisattiin sekoittaen lammitettyyn liuokseen, 
joka sisalsi:Zt^>moolia (203,3 g) yhdistetta MgCI 2 x 6H 2 0 liuotettuna 50 
ml:aan vetta. Saatu seos jaahdytettiin, suodatettiin imussa ja kuivattiin. 
Saanto: 124,4 g (48,5 %) yhdistetta MgNH 4 CI 3 x 6H 2 0 
Haihdutettaessa suodoksena saatu emaliuos puoleen alkuperaisesta 
35 tilavuudestaan saatiin 63,3 g samaa yhdistetta. 
Saanto yhteensa: 188,2 g (73,3 %), pH 5,27 
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Tuotteen analyyttiset arvot: Mg 8,57% 

NH 4 8,96% 
CI 43,8% 

5 

Tuote sisaltaa hieman kerasaostunutta ammoniumkloridia. 

b) Lisattijn 1 ,0 moolia (53,5 g) ammoniumkloridia ja 1 ,0 moolia (203,3 g) 
yhdistetta MgCI 2 x 6H 2 0 100ml:aan vetta. Seosta keitettiin palauttaen 
10 liukoisuuden taydentamiseksi ja annettiin jaahtya. Erottunut kidemassa 
suodatettiin imussa ja kuivattiin. 

Saanto: 151,2 g (59,0%), valkoista kidemassaa, jolla on miellyttava 
hieman hapan maku. 
15 Tuotteen pH 5,34 

Tuotteen analyyttiset arvot: NH 4 7,23% 

Mg 9,12% 

Tuotteella on analyysimehetelmien virherajat huomioon ottaen raken- 
20 nekaavaa MgNH 4 CI 3 x 6H 2 0 vastaava koostumus. 

Esimerkki 2 

Liuotettiin 1,0 moolia (53,5 g) ammoniumkloridia lammittaen 100 ml:aan 
25 vetta. Kun lampotila oli 60°C lisattiin seokseen sekoittaen 1,0 moolia 
(219,0 g) yhdistetta CaCI 2 x 6H 2 0. Seos jaahdytettiin, suodatettiin 
imussa ja kuivattiin. 

Saanto: 110,5 g (40,8 %) kalsiumammoniumkloridin hydraattimuotoja 
Haihdutettaessa emaliuos puoleen alkuperaisesta tilavuudestaan saa- 
30 tiin 56, 5g samaa tuotetta. 

Saanto yhC^sa: 167,0 g (61 ,7 %) 
Analyysi: Ca 15,3% 
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Esimerkki 3 



Esimerkin tarkoituksena on kuvata sellainen yksikkoprosessina tapah- 
tuva ammoniumkarnalliitin valmistusmenetelma, jossa tuotteelle halu- 

5 taan esimerkin 1b) mukaista tuotetta korkeampi pH. 

Esimerkin 1b) mukainen menettely toistettiin kuitenkin siten, etta ema- 
liuokseen lisattiin 2,5 ml 5% ammoniumhydroksidia. Helposti suodattu- 

va kidemassa erotettiin emaliuoksesta imussa ja saatu tuote kuivattiin 

lampotilassa 60°C. 

10 

Saanto: 151,3 g (58,9%) kuutiollisia kiteita ja niiden agglomeraatteja, 
joilla on miellyttava suolamainen maku. 

Tuotteen pH oli 5,83 ja analyyttiset arvot: NH 4 7,50% 

Mg 9,26% 

15 Esimerkki 4 

Esimerkin tarkoituksena on kuvata ammoniumkarnalliitin teollisesti 
edullinen valmistustapa, jossa tuotteen pH:n halutaan olevan esimerkin 
3 mukaista arvoa korkeampi. 

Liuotettiin 107,0 g (2,0 mol ) ammoniumkloridia ja 406,6 g (2,0 mol) yh- 
distetta MgCI 2 x 6H 2 0 lammittaen 450 mkaan vetta, joka sisalsi 10 ml 
5% ammoniumhydroksidia. Liuosta konsentroitiin alipaineessa pyoro- 
haihduttimen avulla kunnes tislautuneen veden maara oli 290 ml. Erot- 
tunut kidemassa suodatettiin imussa, kuivattiin huoneenlammdssa ja 
suodos otettiin talteen uudelleen kaytettavaksi. 

Saanto: 345,5 g (61%) kidemassaa, jolla on miellyttava suolamainen 
maku. 

Tuotteen pH oli 6,1 8 ja analyyttiset arvot: NH 4 7,32% 

Mg 9,23% 

Esimerkki 5 

Esimerkki kuvaa tapausta, jossa valmistettavaan ammoniumkarnalliittiin 
35 kerasaostetaan hygroskooppinen komponentti. Tuotteena saadaan 
kalsiumpitoinen ei-hygroskooppinen sirotesuolakomponentti. 
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Liuotettiin 53,5 g (1,0 mol) ammoniumkloridia, 203,3 g (1,0 mol) yhdis- 
tetta MgCI 2 x 6H 2 0 ja 21 ,9 g (0,1 mol) yhdistetta CaCI 2 x 6H 2 0 lammit- 
taen 225 ml:aan vetta, joka sisalsi 5 ml 5% ammoniumhydroksidia. 
5 Liuosta konsentroitiin alipaineessa pyorohaihduttimen avulla kunnes 
tisleen maara oli 145 ml. Erottunut kidemassa suodatettiin imussa ja 
kuivattiin lampotilassa 70°C. 

Saanto: 184,2 g (66% lahtoaineista) valkoista kidemassaa, jotta on le- 
vea suolamainen maku. Tuotteen pH oli 6,44 ja analyyttiset arvot: 

NH 4 6,84% 
CI 41 ,60% 

Mg 8,52 % 

Ca 1,47% 

Esimerkki 6 

Esimerkki kuvaa tapausta, jossa ammoniumkarnalliittiin yhdistetaan 
synteettisesti muodostettu, luonnollista kaliumkarnalliittia vastaava 
20 suola ja saadaan ei-hygroskooppinen karnalliittiseos, jolla on poikkeuk- 
sellisen alhainen NH4- pitoisuus. 

a) Liuotettiin 53,5 g (1,0 mol) ammoniumkloridia, 74,5 g (1,0 mol) 
kaliumkloridia ja 406,6 g (2,0 mol) yhdistetta MgCI 2 x 6H 2 0 lammittaen 
25 450 ml:aan vetta, joka sisalsi 5 ml 5% ammoniakkiliuosta. Liuosta kon- 
sentroitiin alipaineessa pydrdhaihduttimella kunnes tisleen maara oli 
265 ml. Erottunut kidemassa suodatettiin imussa ja kuivattiin lampoti- 
lassa 70°C. 

Saanto: 390,5 g (73%) valkoista kidemassaa, jolla on kevyt suolamai- 
nen maku.'^ 3 * 

Tuotteen pH oli 6,1 0 ja analyyttiset arvot: NH 4 3,55% 

Mg 8,53% 
CI 40,4% 
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Tuote vastaa analyysimenetelman virherajat huomioon ottaen melko 
hyvin kaavaa MgCI 2 x 0,5NH 4 CI x 0.5KCI x 6H 2 0. 

b) Liuotettiin 26,8 g {0,5 mol) ammoniumkloridia, 37,3 g (0,5 mol) 
5 kaliumkloridia ja 203,3 g (1 ,0 mol) yhdistetta MgCI 2 x 6H a O lammittaen 

230 ml:aan vetta, joka sisalsi 2,5 ml 5 % ammoniakkiliuosta. Liuokseen 

lisattiin suoritusesimerkista 6a peraisin oleva suodos (165 ml), minka 
jalkeen Ijuosta.konsentroitiin alipaineessa pyorohaihduttimella, kunnes 

tisleen maara oli 240 ml. Erottunut kidemassa suodatettiin imussa ja 
1 0 kuivattiin lampdtilassa 65°C. 

Saanto: 320,5 g (78 %) miellyttavan makuista suolatuotetta. 
Tuotteen pH oli 5,94 ja analyyttiset arvot: NH 4 3,45 % 

Mg 9,10% 

15 CI 39,9% 

Tuote vastaa analyysimenetelmien virherajat huomioonottaen erittain 
hyvin kaavaa MgCI 2 x 0,5 NH 4 CI x 0,5 KCI x 6H 2 0. 

20 Esimerkki 7 

Tama esimerkki kuvaa tapausta, jossa maa-alkalimetalliammoniumklo- 
ridista muodostetaan orgaaninen kompleksiyhdiste, joilla on erityisen 
hyva imeytymiskyky. 

Liuotettiin 53,5 g (1,0 mol) ammoniumkloridia, 75,1 g (1,0 mol) glysiinia 
ja 219,1 g (1,0 mol) yhdistetta CaCI 2 x 6H 2 0 lammittaen 200 ml:aan 
vetta. Liuos konsentroitiin alipaineessa pyorohaihduttimen avulla lahes 
kuiviin. Kostea kidemassa kuivattiin varovasti mikroaaltouunissa. 

Saanto: 26V^^>g valkoista pienikokoista kidemassaa, joka vastaa kaa- 
vaa CaNH 4 CI 3 x Gly x H 2 0. Tuotteella hieman makea suolamainen 
maku. Sen pH oli 5,47 ja analyyttiset arvot: NH 4 6,73% 

Ca 15,35% 
CI 40,13% 



25 
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Esimerkki 8 

Esimerkki kuvaa tyypillista keksinnon mukaista Na/K/Mg 
-ravintosuolaformulaatiota. Keskimmaisessa sarakkeessa on esitetty 
kyseisen materiaalin maara milliekvivalenteissa suolan oletetulla 10 g:n 
paivaannoksella ja oikeanpuoleisessa sarakkeessa vastaavan ionin 
paivaannos milligrammoina. Formulaatiossa on otettu huomioon uusi 
kaliumkloridin animmaispitoisuutta koskeva suositus alle 30 p-%. 



Vertaamalla yllaolevassa taulukossa olevia mmol- ja mg-arvoja keksin- 
non johdanto-osassa esitettyihin magnesiumia koskeviin RDA- arvoihin 
voidaan todeta, etta keksinnolle asetetut fysiologiset tavoitteet ovat 
saavutettavissa. Magnesiumsuolan pitoisuus natriumin ja/tai kaliumin 
kloridia sisaltavassa ravintosuolaformulaatiossa onkin magnesiumina 
laskettuna edullisesti vahintaan 2,5 p-%, edullisemmin vahintaan 
3,0 p-%. 

Esimerkki 9 

Esimerkki kuvaa tyypillista kalsiumpitoista Na/K/Mg- ravintosuolatuotet- 
ta, jossa magnesiumin ja kalsiumin suhde on lahella meriveden keski- 
maaraista vastaavaa arvoa. Kalsium on kyseisessa esimerkissa kom- 
pleksoituna helposti imeytyvaan muotoon. Taulukon merkitys on sama 
kuin esimerkissa 8. 



NaCI 
KCI 

MgNH 4 CI 3 x 6H 2 0 



p-% 
36 
29 
35 



mmol 
61,6 
38,9 
13,6 



mg 
1420 
1520 
330 



NaCI 
KCI 

MgNH 4 CI 3 x 6H 2 0 
CaNH 4 CI 3 x Gly x H 2 Q 



p-% 
30 
29 
35 
6 



mmol 

51,3 

38,9 

13,6 

2,33 



mg 
1180 
1520 
330 

93 
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Esimerkki 10 

Esimerkki kuvaa tyypHlista Na/K/Mg ravintosuolatuotetta, jossa NH 4 - 
5 pitoisuus on saatu poikkeuksellisen alhaiseksi kayttamalla maa-alkali- 
metallikomponenttina ammonium- ja kaliumkarnalliittien sekamuotoa 
valmistettuna moolisuhteissa 1:1. Taulukon merkitys on sama kuin 
-edellisissa esiraerkeissa. - 





p-% 


mmpl 


mg 


NaCI 


38 


65,0 


1495 


KCI 


24 


32,2 


1260 


MgCI 2 x 0,5NH 4 CI x 0.5KCI x 6H 2 0 


38 


14,2 


345 



Kaliumkloridin pitoisuutta esimerkkiformulassa on laskettu, koska kar- 
nalliittiseos sisaltaa 7,1 mmol kaliumia. Nainollen KCI:n kokonaismaa- 
raksi tulee 39,3 mmol vastaten prosentuaalisesti formulassa pitoisuutta 
29,3% KCI, mika alittaa nykyisen suositusrajan 30 %. 



15 
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Patenttivaatimukset : 

1 . Ravintofysiologinen suolatuote, joka sisaltaa maa-alkalimetallikom- 
ponenttia, tunnettu siita, etta mainittu tuote sisaltaa magnesiumam- 

5 moniumkloridin ja/tai kalsiumammoniumkloridin yhta tai useampaa hyd- 
raattimuotoa, jonka yleinen kaava on MNH 4 CI 3 x XH 2 0, jossa kaavassa 
M on Mg tai Ca ja X on kidevesimolekyylien maara. 

2. Patenttivaatimuksen 1 mukainen tuote, tunnettu siita, etta X on 
10 valilla4-6. 

3. Patenttivaatimuksen 1 tai 2 mukainen tuote, tunnettu siita, etta 
magnesiumammoniumkloridi ja/tai kalsiumammoniumkloridi on kom- 
pleksoidussa muodossa. 

15 

4. Patenttivaatimuksen 3 mukainen tuote, tunnettu siita, etta kom- 
pleksoiva yhdiste on hydroksikarboksyylihappo ja/tai sen suola, tai ami- 
nohappo ja/tai sen johdannainen. 

20 5. Patenttivatimuksen 1 tai 2 mukainen tuote, tunnettu siita, etta 
tuotteen sisaltaman suolan yleinen kidevedeton kaava on aMg x bCa x 
NH4CI3, jossa a+b=1 ja a ja b ovat suurempia kuin 0 ja jossa osa 
ammoniumista voi olla korvautunut kaliumilla. 

25 6. Patenttivatimuksen 1 tai 2 mukainen tuote, tunnettu siita, etta 
tuotteen sisaltaman suolan yleinen kidevedeton kaava on muotoa 
MgNH 4 CI 3 x eCaCI 2 , jossa e on edullisesti korkeintaan 0,2 ja jossa osa 
ammoniumista voi olla korvautunut kaliumilla. 

30 7. Patenttivaatimuksen 1 tai 2 mukainen tuote, tunnettu siita, etta 
tuotteen siL^dtman suolan yleinen kidevedeton kaava on Mg x cNH 4 x 
dK x Cl 3 , jossa c+d=1 ja c ja d ovat suurempia kuin 0, edullisesti niin, 
etta c > 0,5. 

35 8. Jonkin edellisen patenttivaatimuksen mukainen tuote, tunnettu 
siita, etta se sisaltaa natriumkloridia ja/tai kaliumkloridia. 
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9. Patenttivaatimuksen 8 mukainen tuote, tunnettu siita, etta seoksen 
sisaltaman magnesiumammoniumkloridin pitoisuus on magnesiumina 
laskettuna vahintaan 2,5 p-%, edullisesti vahintaan 3,0 p-%. 

5 

10. Jonkin edellisen patenttivaatimuksen mukainen tuote, tunnettu 
siita, etta se sisaltaa elintoimintojen kannalta edullisia materiaaleja ku- 
ten hivenaineita, yitamiineja, flavonoideja, steroideja tai vastaavia. 

10 11. Jonkin edellisen patenttivaatimuksen mukainen tuote, tunnettu 
siita, etta se sisaltaa lahinna etenkin tuotteen makuun vaikuttavina li- 
saaineina hiilihydraatteja tai niiden polymeerisia muotoja, mausteita, 
yrtteja, happamuudensaatoaineita, glutamaatteja, proteiineja, proteiini- 
hydrolysaatteja tai vastaavia. 

15 

12. Ravintoaine, puolivalmiste, einestuote, ruoka-annos tai vastaava, 
tunnettu siita, etta sen kasittelyssa ja/tai sailomisessa on kaytetty jon- 
kin edellisen vaatimuksen mukaista ruokasuolatuotetta kiinteassa muo- 
dossa tai liuoksena. 

20 

13. Menetelma maa-alkalimetallikomponenttia sisaltavan ravintosuola- 
tuotteen valmistamiseksi, tunnettu siita, etta maa-alkalimetallikloridi ja 
ammoniumkloridi saatetaan yhteen liuosmuodossa, jolloin saadaan 
saostuma, joka sisaltaa maa-alkalimetalliammoniumkloridin yhta tai 

25 useampaa hydraattimuotoa, jonka yleinen kaava on MNH 4 CI 3 x XH 2 0, 
jossa kaavassa M on Mg tai Ca ja X on kidevesimolekyylien maara ja 
saatu saostuma erotetaan emaliuoksesta. 

14. Patenttivaatimuksen 13 mukainen menetelma, tunnettu siita, etta 
30 saostus suoritetaan jatkuvana prosessina palauttaen emaliuos saostu- 

man erotta.^sn jalkeen vaiheeseen, jossa siihen lisataan maa-alkali- 
metallikloridia ja ammoniumkloridia. 

15. Patenttivaatimuksen 13 mukainen menetelma, tunn ttu siita, etta 
35 liuosmuoto sisaltaa seka magnesiumkloridia etta kalsiumkloridia 

kalsiumin sisallyttamiseksi tuotteeseen. 
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16. Patenttivaatimuksen 13 mukainen menetelma, tunnettu siita, etta 
liuosmuoto sisaltaa kaliumin kloridia, kuten KCI, tai kaliumkarnalliittia 
MgKCI 3 , joka muodostaa samalla maa-alkalimetallikloridikomponentin. 

5 ' 

17. Jonkin edellisen patenttivaatimuksen 13 — 16 mukainen mene- 
telma, tunnettu siita, etta emaliuoksen pH:ta saadetaan hydroksidin, 
erityisesti kalium- tai ammoniumhydroksidin avulla, erityisesti vapaan 
ammoniumkloridin kiteytymisen saatamiseksi. 

10 

18. Menetelma maa-alkalimetallikomponenttia sisaltavan ravintpfysio- 
logisen suolatuotteen valmistamiseksi, tunnettu siita, etta maa-alkali- 
metallikloridi ja ammoniumkloridi saatetaan yhteen kiinteassa tilassa 
mahdollisesti yhdessa natriumkloridin ja/tai kaliumkloridin kanssa ja 

15 seosta sekoitetaan, hierretaan tai jauhetaan esim. kuulamyllyssa tai 
vastaavassa ja saatu tuote mahdollisesti granuloidaan. 



24 



P CT / F I 0 0 / 0 0 0 1 8 



(57) Tiivistelma : 

Keksinto koskee paaasiassa mineraaleista koostuvaa 
ravintofysiologista suolatuotetta, joka sisaltaa tuotteen 
maun, hygroskooppisuuden ja ravintofysiologisten omi- 
naisuuksien hallitsemiseksi maa-alkalimetalliammo- 
niumkloridin hydraattimuotoja. Keksinto koskee myos 
kyseessa olevan tuotteen kayttoa. 
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Physiological food salt product 

The present invention relates to a physiological food salt product which 
5 primarily consists of minerals and in whose formulation an alkaline 
earth metal component or components are brought to an appropriate 
form with acceptable taste and hygroscopic properties. The invention 
also relates to the use of a salt product prepared according to the 
method. 

10 

In the preparation, preservation or seasoning of foods in a variety of 
cases, with respect to the use of food salt products, it is presently an 
important aim to avoid excessive inclusion of common salt, i.e. sodium 
chloride, NaCI, in the formulation of the food product. The reason for 

15 this attempt is the clearly documented harmful effect of NaCI on human 
health. When the daily consumption of NaCI by a person in the West- 
ern countries is estimated to be 170 meq (9.9 g), morbidity on arterial 
hypertension and mortality on myocardial infarction are common even 
with daily intake of 100 meq (5.8 g). When the daily dose is less than 

20 50 meq (2.9 g), morbidity is indicated to be low. Consequently, the 
above-mentioned value 50 meq per day can be considered the recom- 
mended maximum daily intake of NaCI. 

It has been found in different cases that a daily intake of magnesium, 
25 Mg, reduces blood pressure. The recommended dietary allowance 
(RDA) indicated for magnesium is 4.5 mg/kg/day, resulting in calculated 
values of 350 to 400 mg per day for adult male population and 280 to 
300 mg per day for women, correspondingly. For the above-mentioned 
reasons, there is a strong need to develop a substitute or modification 
30 for common salt, which will fulfill not only the physiological recom- 
mended values but also other requirements, such as taste and good 
sprinklability in its most common form of usage. 

The RDA value for calcium, Ca, is indicated to be 800 to 1200 mg per 
35 day for adult population. Although the supply of calcium is often suffi- 
cient, particularly when the diet is based on milk products, it can be 
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considered appropriate to include calcium in table salt, for example due 
to an increased need of Ca during pregnancy or during adolescence. 

To combine physiologically sufficient alkaline earth contents with food 
salt formulations has been problematic in practice, primarily because 
other salts than chlorides (sulphates, phosphates, carbonates, etc.) can 
hardly be used because of their physiological unsuitability, bitter taste 
and/or poor solubility. 

When alkaline earth metal chlorides are added to food salt in connec- 
tion with the preparation process, one must, however, solve in a satis- 
factory manner their strong hygroscopicity, which means the tendency 
of deliquescence of the product under the effect of humidity in the air. 
Furthermore, the taste of these chlorides is pungently salty and thus too 
different from the taste of NaCI. 

The same properties apply to carnallite, MgCI 2 x KCI x 6H 2 0, present in 
natural salt deposits which normally contains such quantities of copre- 
cipitated bromides that its nutritional use as such is out of question. 

Upon studying the prior art related to the invention, it is found that the 
development of table salt products has recently been focused on prod- 
ucts containing potassium, K, or potassium and magnesium, K and Mg, 
whereby the main purpose is to reduce the intake of sodium, Na, in 
food, the main criteria for commercial utilization being acceptable taste. 
Consequently, methods have been introduced to prepare such mixtures 
of NaCI, KCI and MgCI 2 in which MgCI 2 or its potassium double salt 
imitating the natural carnallite is protected from air humidity by means 
of alkali metal chlorides. Two patent applications that are close to these 
subjects should be mentioned, WO A1 92/16117 (A23L 1/237) and WO 
A1 92/18668 (A23L 1/237). Of these, the former presents a method for 
coating the hygroscopic component of the salt with a non-hygroscopic 
material. The latter patent application presents a method for treatment 
of NaCI-K/Mg salts, which method comprises quick drying of the solu- 
tion prepared of the salts and is intended for producing a stable multi- 
component salt mixture. 
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Patent application WO 90/00522 (A23L 1/237) describes a synthetic 
method for preparing a salt which imitates carnallite for a food salt prod- 
uct by evaporating a solution which contains potassium chloride and 
magnesium chloride in equivalent ratios and by heat treatment of the 
obtained evaporation residue to stabilize the product. However, it is 
industrially impractical to remove scale deposits from the evaporating 
apparatus, and the method cannot thus be realized as a continuous 
process. Moreover, it has been found in check-up studies relating to the 
method that a dried evaporation residue obtained with e.g. a rotatory 
evaporator is as hygroscopic as natural carnallite, and that as a result 
of the heat treatment, hydrochloric acid is emitted from the product, 
which results in that the solubility of the product to water, the pH of the 
solution, and thereby its taste are changed to the adverse direction. 

Aalso patent application WO 88/09131 (A23L 1/237) should be men- 
tioned as related to the invention. The application presents a salt sub- 
stitute which contains 50 % of free ammonium chloride NH 4 CI admixed 
mechanically to phosphates and sugar which adjust the acidity of the 
product. Continuous use of the product according to the formulation 
may, however, be physiologically doubtful, because the calculatory 
ammonium content will thus rise to a level of 16.8 %. 

Furthermore, as prior art connected with the invention, two Finnish pat- 
ent applications should be mentioned, No. 961229 and No. 970323, as 
well as international application WO 98/32343 (A23L 1/237) related to 
the latter, in which, to eliminate the hygroscopicity, an amino acid com- 
plex is formed from alkaline earth chlorides, particularly with glycine, 
which is also the simplest amino acid. However, a closer study of the 
technique presented in the patents has revealed that the aims of the 
patents cannot be achieved to the described extent, for the following 
reasons. 

For example, MgCI 2 x 6H 2 0 forms three different complexes with gly- 
cine, which have been found to be in a balance with each other accord- 
ing to the following equation: 
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k' k" k'" 

MxH 6 hMxLxH 4 <->M x L2 x H 2 <-»M x L 

H = H 2 0 L = Glycine M = MgCI 2 k = equilibrium constant 

For example, a compound prepared with equivalent ratios of MgCI 2 and 
glycine is thus normally a mixture which does not fulfill the criterion of 
hygroscopicity at high air humidity values. Moreover, it is not possible to 
isolate amino acid complexes from a concentrated solution by centrifu- 
gation, but the solution must be fully evaporated, which complicates 
industrial production. Furthermore, it seems that adverse changes take 
place in the taste and colour of the final product even in a short time 
interval, possibly due to oxidation of the organic component. 

In any case, none of the products according to any of the above- 
mentioned applications fulfills all the requirements set above for the 
invention. The same applies to commercially available Na-K-Mg table 
salts, examples of which include the almost identical products Seltin® 
and Pan Salt® whose composition comprises the compounds NaCI, KCI 
and MgS0 4 x 7H 2 0 (12 %) in a mechanical mixture. When the intake of 
magnesium is calculated from e.g. the above-mentioned commercial 
products with an average daily use of 7.5 g, the daily dose obtained for 
magnesium is 88 mg, which is fully insufficient in view of the above- 
mentioned recommended values. In these products, the hygroscopic 
properties are under control, but it has not been possible to eliminate 
the disadvantages of the sulphate, of which an increased excretion of 
calcium possibly caused by the sulphate ion should be mentioned. 
Furthermore, analyses of the compositions of both products have 
revealed MgS0 4 contents differing from the given values, which may be 
primarily due to the fact that this salt has a different crystalline form and 
density than the alkali metal chlorides, which results in the separation of 
magnesium sulphate from the mixture. 

It is disclosed in prior art that ammonium carnallite type compounds of 
alkaline earth metals, particularly the corresponding magnesium salt, 
have been used for preparing anhydrous alkaline earth chlorides by a 
pyrolytic method for technical purposes, of which the most important is 
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the electrolytic preparation of magnesium metal from MgCI 2 melt in a 
process which is now outdated (British patent 351 845 from the year 
1931 and German Offentegungsschrift 1 567 937 from the year 1970). 
The uses in question do not, however, fall into the category of the pre- 
sent application, and the patent publications in question do not discuss 
the hygroscopic properties of the prepared products. 

The purpose of the invention is to introduce a method, by which it is 
possible to eliminate the above-mentioned drawbacks related to the 
preparation of food salts and to make a product containing the desired 
ions, particularly alkaline earth metal chlorides, which fulfills the require- 
ment of sufficiently low hygroscopicity as welf as makes it possible to 
achieve the objectives related to the taste and nutritional properties set 
for the salt product. 

To achieve the above-mentioned aims, the invention is primarily char- 
acterized in what will be presented in the characterizing part of the 
appended claim 1 . By means of ammonium chloride salts of the alkaline 
earth metals Mg and Ca, it is possible to produce a nutritional salt 
product which contains the desired ions but whose physical properties 
are also suitable for practical applications. 

The method of the invention for preparing physiological food salts is 
based on the surprising finding that when ammonium chloride is added 
into substantially concentrated solutions, normally aqueous solutions, 
which contain alkaline earth metal chloride or chlorides, and can pref- 
erably also contain potassium chloride and possible other components 
and/or micronutrients affecting primarily the taste, it is possible to 
obtain, particularly in the presence of magnesium chloride, carnallite- 
type crystalline precipitations which fulfill the above-mentioned require- 
ments relating to low hygroscopicity and the taste. Furthermore, the 
taste, primarily the acidity, of the obtained carnallite-type salts can be 
influenced preferably by changing the pH value of the mother liquor 
with bases, preferably ammonia, and/or by treating the product sepa- 
rated from the mother liquor at suitably selected temperatures. 
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With reference to the invention, it has been surprisingly found that 
ammonium carnallite, whose formula can be given either as MgCI 2 x 
NH4CI x 6H 2 0 or MgNH 4 CI 3 x 6H 2 0, has the particular property to co- 
precipitate hygroscopic chlorides, such as calcium chloride CaCI 2 or 
potassium carnallite MgKCI 3 x 6H 2 0 from the mother liquor to mixed 
crystal forms which have no hygroscopicity or in which the property is 
substantially suppressed. 

The use and modification of ammonium chloride hydrates of alkaline 
earth metals in the above-described manner to prepare the present 
physiological food salt product and to control its properties is not 
disclosed in the prior art. It is thus a new inventive idea. 

The inclusion of hygroscopic alkaline earth metal chlorides or their 
double salts, such as potassium carnallite, in sprinklable food salt prod- 
ucts has been previously difficult or almost impossible. These impedi- 
ments can be eliminated by forming a crystalline ammonium chloride 
adduct from the salts. 

In the following, the invention and the related technique will be de- 
scribed in more detail with reference to the appended graphs, in which 

Fig. 1 shows the dependence of NH 4 content in ammonium carnal- 
lite, used as an exemplary product, on the quantity of water 
used for preparing the mother liquor, 

Fig. 2 shows the dependence of pH value of ammonium carnallite, 
used as an exemplary product, on the quantity of 5 % 
ammonium hydroxide added per mole in the mother liquor, 
and 

Fig. 3 shows the effect of heat treatment on the pH value of two 
ammonium carnallite products prepared by different meth- 
ods, as a function of time. 
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The following is a more detailed description on the properties of food 
salt components containing alkaline earth metals, relating to the inven- 
tion, as well as on the preparing technique related to the invention. 

In studies related to the invention, it has been surprisingly found that 
ammonium carnallite is, depending on the preparing method, extremely 
little or not at all hygroscopic and resembles e.g. potassium chloride in 
this respect. The taste of ammonium carnallite is close to the taste of 
alkali metal chlorides, particularly when the pH of its aqueous solution 
is arranged close to the pH value of alkali metal chlorides by means of 
the preparing technique related to the invention. Thus, magnesium 
double salts related to the invention can be easily added to food salt 
formulations in such contents that the above-mentioned RDA value can 
be achieved. It should also be mentioned that thanks to its slightly acid 
taste, ammonium carnallite prepared under normal conditions is suit- 
able as such or in a mixture with alkali metal chlorides for preparing 
certain foods, such as salted fish, which normally contains a dangerous 
quantity of sodium. 

As already mentioned above, chlorides, hygroscopic as such, can be 
easily included in ammonium carnallite to obtain products containing 
valuable mineral components. Studies indicate that when ammonium 
carnallite is precipitated from a solution which contains calcium chloride 
in adjusted ratios, such as in mole ratios of 1/0.1 — 0.2 of MgCI 2 /CaCI 2 , 
a non-hygroscopic salt component is obtained which is pleasant, sup- 
plements the taste of the salt product, and which can be used advanta- 
geously to make such physiological salt products in which it is desired 
to include calcium in the formulation. 

Furthermore, it has been found that ammonia can be partly replaced by 
potassium. Thus, a food salt component found to have particular value 
is a mixed form of ammonium carnallite and potassium carnallite which, 
depending on the method of preparation, is close to the composition 
2MgCI 2 x KCI x NH 4 CI x 6H 2 0 and which can be preferably manufac- 
tured by adding potassium carnallite or, in corresponding ratios, mag- 
nesium chloride and potassium chloride, to a mother liquor containing 
ammonium chloride and magnesium chloride. The ratio of potassium 
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and ammonium can be freely selected so that the desired hygroscopic 
properties are achieved for the product. The hygroscopicity will 
increase with an increase in the relative proportion of potassium. The 
carnallite mixtures in question contain exceptionally little ammonium 
chloride, for whose content in foodstuffs, primarily sweets, an upper 
limit has been imposed in some countries. 

In the general formula of ammonium carnallite, Mg can be partly 
replaced with calcium, wherein the hygroscopicity will increase with an 
increase in the proportion of calcium. The general formula of the salt 
product is thus of the form aMgCI 2 x bCaCI 2 x NH 4 CI x XH 2 0, in which 
the sum of the coefficients a and b is close to the value 1. Conse- 
quently, for example a salt product which is made with the a and b val- 
ues 0.5 and whose composition is 0,5 MgCI 2 x 0,5 CaCI 2 x NH 4 CI x 
XH 2 0, and in which the effect of ammonium carnallite to protect from 
humidity is weaker, forms, depending on the relative humidity of air, a 
more or less moist crystalline mass which can, for example in view'of 
the needs of food industry, be dosed in solid form and stored in open 
vessels without the product being fully deliquesced in the same way as 
calcium chloride. In this salt form, the content of ammonia is lower, due 
to the atomic weight of calcium, and the slight hygroscopic nature of the 
product is not harmful, taking into account the possible use of the prod- 
uct for water binding and seasoning purposes, normally in solution form 
in cheese and sausage industry and in processed meat industry. In this 
context, in view of food industry, it should be noted that the ammonium 
ion contained in the food salt components in question is, due to its 
slight acidity, detrimental to microbial action. Thus, if these salt prod- 
ucts are used instead of sodium chloride, it is possible to reduce corre- 
spondingly the quantity of preservatives, for example detrimental nitrite 
used in sausage industry, and thereby to improve the quality of food- 
stuffs. 



A salt form analogous to the structure of magnesium carnallite, calcium 
ammonium chloride, CaNH 4 CI 3 x 6H 2 0, which corresponds to the parti- 
cular case a = 0 and b = 1 of the above-mentioned general structural 
formula, has excellent taste when compared with calcium chloride 
CaCI 2 . The salt is stable when the humidity of air is low, but it has some 
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hygroscopic nature when the humidity of air is high. It has been found 
that the hygroscopic nature of this salt can be eliminated by modifying it 
to an organic neutral complex, wherein suitable complexing agents, 
depending on the desired taste, include hydroxy acids and/or their salts 
or amino acids and/or their derivatives, preferably glycine. It has also 
been found that no such disadvantageous changes referring to the oxi- 
dation of glycine take place in the taste and colour of the final product, 
whose structural formula is normally Gly x CaNH 4 CI 3 x H 2 O f which are 
present in ammonium-free alkaline earth metal complexes of glycine, 
with reference to the prior art described in Finnish patent applications 
No. 961229 and No. 970323 (WO 98/32343). 

In tests related to the invention, it has been surprisingly found that the 
properties, such as acidity and thereby taste, of alkaline earth ammo- 
nium chlorides, particularly ammonium carnallite, are substantially 
dependent on the conditions of precipitation, particularly the concentra- 
tion and pH of the mother liquor. The reason found for this phenome- 
non is the property of ammonium chloride to be prematurely crystallized 
from the mother liquor in the presence of slightly acidic salts, such as 
magnesium chloride, in the solution, which takes place to an increasing 
extent with an increase in the quantity of water used for the preparation 
of the mother liquor. Since even relatively small quantities of free 
ammonium chloride increase the acidity of the double salts, changing 
their taste to be slightly pungent, the above-mentioned salt product is 
thus preferably precipitated from a very concentrated solution, possibly 
under overpressure, wherein the content of free ammonium chloride 
remains low. The phenomenon is illustrated by means of an example in 
Fig. 1. 

Furthermore, tests related to the invention have surprisingly shown that 
the acidity, and thereby the taste, of double salt components according 
to the invention can be substantially influenced by adding small quanti- 
ties of a base, such as metal hydroxides, preferably ammonium hydrox- 
ide or potassium hydroxide, to the mother liquor. The acidity of the liq- 
uid can thus be reduced and its pH value be brought to a level at which 
premature crystallization of ammonium chloride from the mother liquor 
is prevented. Ammonium hydroxide is a particularly advantageous 
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alkaline component, thanks to its volatility, but also because no such 
ions which would complicate the possible re-use of the filtrate will thus 
be added into the mother liquor. The phenomenon is illustrated graphi- 
cally by means of an example in Fig. 2. 

Furthermore, tests relating to the invention have also surprisingly 
shown that for example MgNH 4 CI 3 x 6H 2 0 or potassium and/or calcium 
containing mixed crystal forms of the compound which, treated within 
the temperature range from 90 to 140°C, lose a part, normally two of 
their six molecules of water of crystallization, are hydrated by the effect 
of air humidity to the original stable hexahydrate form whose pH, meas- 
ured from the aqueous solution, is, depending on the temperature and 
the time of treatment, higher than the value of untreated material 
measured in a corresponding way. However, the pH change produced 
by the thermal treatment normally depends on the hermetic pH value of 
the product and thus on the method of preparing the product. The phe- 
nomenon is illustrated graphically by means of an example in Fig. 3. 

It has been surprisingly found that ammonium carnallite, or mixed crys- 
tal forms containing the above compound, produce small quantities of 
hydrochloric acid HCI with crystal water during thermal treatment and, 
in a corresponding manner, ammonia NH 3 during a hydration se- 
quence. Thus, the net effect is the discharge of possible coprecipitated 
ammonium chloride residues from the material, which has also been 
shown analytically and which also matches with minor weight losses 
caused by the thermal treatment. 

In this context, it can be mentioned that for example the compound 
MgNH 4 CI 3 x 6H 2 0 is active in a microwave field only if it contains resid- 
ual moisture. The method can thus be used systematically for drying 
the products in question without causing changes in the composition of 
the product. 

As the pH of the ammonium chloride used as a 2 % solution in the tests 
was 4.53, it is obvious that possible residues of ammonium chloride 
have an effect on e.g. the taste of ammonium carnallite. Therefore, the 
above-described two methods for controlling the acidity of alkaline earth 
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ammonium chlorides in connection with the preparation process have 
the primary aim to regulate the content of possible free ammonium 
chloride in the final product and, on the other hand, to have an advan- 
tageous effect on e.g. the crystal size, filtrability, drying properties, and 
taste of the product. The optimal pH is, however, determined according 
to the use of the product and the final salt formulation. 

The hydrates which are formed as a result of the thermal treatment and 
in which the number of molecules of water of crystallization is less than 
six can be used as such for preparing food salts according to the 
invention. The hydrate form in question may be advantageous in view 
of transportation of large quantities of the salt product particularly under 
damp and warm conditions. 

Furthermore, it should be stated that such ammonium chloride hydrates 
of alkaline earth metals, in which the number of molecules of water of 
crystallization is in the range from 0 to 3, are naturally encompassed by 
this invention. Their treatment is difficult because of the strong hygro- 
scopic nature of the hydrate forms, and their preparation requires proc- 
essing at relatively high temperatures, which causes energy consump- 
tion and thus additional costs. 

In the preparation of the product of the invention, alkaline earth metal 
chlorides and ammonium chloride, and possibly potassium chloride or 
calcium chloride and a possible complexing component and possibly a 
desired quantity of a base, preferably ammonium hydroxide, are 
brought together as solutions, for example dissolved in water, possibly 
in equivalent mole ratios, preferably in a concentrated solution at an 
increased temperature, possibly under overpressure, after which the 
mixture is mixed to supplement the solubility and cooled at a desired 
rate to achieve a suitable crystal size. The separated crystal mass is 
filtered, dried and possibly processed at a temperature range from 90 to 
140°C to achieve a hydrate form having approximately four molecules 
of water of crystallization, is possibly hydrated and is used, as such or 
mixed with sodium chloride and/or potassium chloride, to prepare a 
food salt product having the desired ion composition. 
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According to a preferred method for preparing the product of the inven- 
tion, a solution is prepared of magnesium chloride and/or calcium chlo- 
ride in desired molar ratios, whereby, by mixing with ammonium chlo- 
ride, a mixed crystal form precipitate is obtained which contains both 
mineral components as desired. To eliminate the possible hygroscopic 
nature of the product, the crystal mass is submitted to thermal treat- 
ment as described above. 

According to a preferred method for preparing the product of the inven- 
tion, to prepare the alkaline earth component or components for the 
product, a natural mineral which contains alkaline earth chloride or 
waste solutions from its processing, for example carnallite MgCI 2 x KCI 
x 6H 2 0 Or waste solutions from its processing, are used. 

According to a preferred method for preparing the product of the inven- 
tion, the affinity of ammonium chloride particularly to magnesium chlo- 
ride is used, wherein the raw materials to be used can be e.g. magne- 
sium chloride waste solutions from potassium chloride industry, nor- 
mally originating from carnallite and possibly containing alkali bromides; 
natural deposits, such as carnallite deposits of the Dead Sea; or corre- 
sponding solutions which contain the desired mineral components in 
ratios corresponding to the desired product composition or which can, 
by suitable processing, made to correspond to the same. 

In industrial methods for preparing the product of the invention, it is 
advantageous to use a continuous process in which e.g. an alkaline 
earth metal ammonium chloride hydrate, or its form containing potas- 
sium in addition to ammonium, is brought, after being separated e.g. by 
centrifugation, to a drying line, and the mother liquor is returned to the 
stage of the process in which it is supplemented e.g. with quantities 
corresponding to the material losses of the raw materials, possibly in 
the form of solutions, preferably preheated, after which the mixture is 
concentrated possibly in underpressure, cooled down and brought to 
the separation stage again. The salt products in question do not form 
any boiler scale like crusts on the walls of the concentration apparatus, 
and they are thus well suited for the described process. 
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One method for preparing the food salt product according to the inven- 
tion is solid state processing, in which an alkaline earth metal chloride 
or chlorides and ammonium chloride are brought together in a solid 
state, possibly together with sodium chloride and/or potassium chloride. 
To increase the contact surface of the crystals, the mixture is agitated, 
ground or pulverized e.g. in a bead mill, ball mill, or the like, possibly in 
a continuous process. If necessary, the fine-ground product is allowed 
to hydrate under normal conditions, after which the product is e.g. 
granulated, when desired. 

The nutritional salt product according to the invention is intended to 
reduce the daily intake of sodium, whose quantity is considerably high, 
particularly when industrially prepared and packed foodstuffs are used 
in Western countries. On the other hand, the food salt product is 
intended to eliminate possible deficiencies of potassium and magne- 
sium, of which minerals particularly the former has an unquestionable 
effect reducing the blood pressure. Both of the minerals are primarily 
intracellular, wherein their need is the greatest during pregnancy, ado- 
lescence, sports training, or another stress. 

The components of the physiological salt product of the invention, cor- 
recting salting defects in food, can be proportioned within certain limits, 
for example according to the embodiment examples to be presented 
hereinbelow, taking into account the new upper limit for the content of 
potassium chloride set by the Scientific Committee for Food of the EC 
Commission, which is less than 30 wt-% of the total salt content of the 
product and which takes into account possible potassium intolerance 
caused by renal failure. 

To evaluate the medical properties of a salt formulation according to 
the invention, a test of 5 days was made on five healthy young persons. 
In the food consumed by the test persons, salt with the following for- 
mula was systematically added instead of sodium chloride: 

29% NaCI 
36% KCI 

35% MgNH 4 CI 3 x 6H 2 0 
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As a result of the test, it was found that the above-described salt prod- 
uct was absorbed intestinally without side effects and caused a 
decrease in the average urinal sodium content from the level of 
114.8mmol/l (8 41.0) to the level of 50.4 mmol/l (8 32,9) and, corre- 
spondingly, an increase in the magnesium content from the level of 
4.50 mmol/l (8 1.78) to the level of 5.48 mmol (8 2.82). Furthermore, it 
was significant in the results that the average systolic blood pressure of 
the test persons decreased from the level of 112.2 mmHg (8 10.8) to 
the level of 105.6 mmHg (8 6.99). In the above values, 8 indicates stan- 
dard deviation. 

The following examples describe the technique relating to the invention 
and some typical salt formulations according to the invention. 

In the examples on preparing alkaline earth metal components, for 
characterizing the products, the following analytical methods are used: 



The pH of the products is determined from a 2 % aqueous solution. 
Example 1 

This example describes the dependence of the properties of ammo- 
nium carnallite as the product on the concentration of the mother liquor. 

a) 1.0 mol (53.5 g) of ammonium chloride was dissolved in 100 ml of 
water, with heating. The obtained solution was added by mixing to a 
heated solution which contained 1 .0 mol (203.3 g) of the compound 
MgCI 2 x 6H 2 0 dissolved in 50 ml of water. The obtained mixture was 
cooled, filtered by suction, and dried. 

Yield: 124.4 g (48.5 %) of the compound MgNH 4 CI 3 x 6H 2 0 

Upon evaporation of the mother liquor obtained as a filtrate to half of its 

original volume, 63.3 g of the same compound was obtained. 



Mg 

NH 4 

CI 



complexometric, EDTA 
Kjeldahl method 

AgN0 3 , adsorption indicator method 
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Total yield: 188.2 g 173.3 %), pH 5.27 



Analytical values for the product: Mg 

NH 4 
CI 



8.57 % 
8.96 % 
43.8 % 



The product contains some coprecipitated ammonium chloride. 

b) 1 .0 mol (53.5 g) of ammonium chloride and 1 .0 mol (203.3 g) of the 
compound MgCI 2 x 6H 2 0 were added to 1 00 ml of water. The mixture 
was boiled refluxed to complete the solubility and allowed to cool down. 
The separated crystal mass was filtered by suction and dried. 

Yield: 151.2 g (59.0 %), white crystal mass with a pleasant, slightly acid 
taste. 

pH of the product 5.34 

Analytical values for the product: NH 4 7.23 % 



Taking into account the error limits of the analysis methods, the product 
has a composition corresponding to the structural formula MgNH 4 CI 3 x 
6H 2 0. 

Example 2 

1 .0 mol (53.5 g) of ammonium chloride was dissolved by heating to 
100 ml of water. When the temperature was 60°C, 1.0 mol (219.0 g) of 
the compound CaCI 2 x 6H 2 0 was added to the mixture. The mixture 
was cooled, filtered by suction, and dried. 

Yield: 1 10.5 g (40.8 %) of hydrate forms of calcium ammonium chloride 
When the mother liquor was evaporated to the half of its original 
volume, 56.5 g of the same product was obtained. 
Total yield: 167.0 g (61.7 %) 
Analysis: Ca 15.3 % 



Mg 



9.12 % 
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Example 3 

The aim of the example is to describe such a unit process method for 
preparing ammonium carnallite, in which it is desired to give the product 
5 a higher pH value than the product of example 1b). 

However, the process of example 1b) was repeated in that 2.5 ml of 
5 % ammonium hydroxide was added to the mother liquor. The easily 
filtratable crystal mass was separated from the mother liquor by suction, 
and the obtained product was dried at a temperature of 60°C. 

Yield: 151 .3 g (58.9 %) of cubical crystals and their agglomerates with a 
pleasant salty taste. 

The pH of the product was 5.83 and the analytical values were: 

NH 4 7.50 % 

Mg 9.26 % 

Example 4 

The aim of the example is to describe a process of preparing ammo- 
nium carnallite in an advantageous manner in industrial scale, in which 
it is desired to give the product a higher pH than the value of exam- 
ple 3. 

107.0 g (2.0 mol) of ammonium chloride and 406.6 g (2.0 mol) of the 
compound MgCI 2 x 6H 2 0 were dissolved by heating to 450 ml of water 
which contained 10 ml of 5 % ammonium hydroxide. The solution was 
concentrated in underpressure by means of a rotary evaporator until 
the quantity of distilled water was 290 ml. The separated crystal mass 
was filtered by suction, dried at room temperature, and the filtrate was 
recovered to be re-used. 

Yield: 345.5 g (61 %) of a crystal mass with a pleasant salty taste. 
The pH of the product was 6.18 and the analytical values were: 

NH 4 7.32 % 

Mg 9.23 % 
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Example 5 

The example describes a situation in which a hygroscopic component is 
coprecipitated to the ammonium carnallite to be prepared. The product 
obtained is a calcium-containing non-hygroscopic sprinklable salt com- 
ponent. 

53.5 g (1 .0 mol) of ammonium chloride, 203.3 g (1 .0 mol) of the com- 
pound MgCI 2 x 6H 2 0 and 21.9 g (0.1 mol) of the compound CaCI 2 x 
6H 2 0 were dissolved by heating to 225 ml of water which contained 
5 ml of 5 % ammonium hydroxide. The solution was concentrated in 
underpressure by means of a rotary evaporator until the quantity of the 
distillate was 145 ml. The separated crystal mass was filtered under 
suction and dried at a temperature of 70°C. 

Yield: 184.2 g (66 % of the starting materials) of a white crystal mass 
with a wide salty taste. The pH of the product was 6.44, and the ana- 
lytical values were: NH 4 6.84 % 



Example 6 

The example describes a situation in which a synthetically formed salt 
corresponding to natural potassium carnallite is combined with ammo- 
nium carnallite, and a non-hygroscopic carnallite mixture is obtained 
with an exceptionally low NH 4 content. 

a) 53.5 g (1 .0 mol) of ammonium chloride, 74.5 g (1 .0 mol) of potas- 
sium chloride, and 406.6 g (2.0 mol) of the compound MgCI 2 x 6H 2 0 
were dissolved by heating into 450 ml of water which contained 5 ml of 
5 % ammonia solution. The solution was concentrated in underpressure 
with a rotary evaporator until the quantity of the distillate was 265 ml. 
The separated crystal mass was filtered by suction and dried at a tem- 
perature of 70°C. 



CI 

Mg 

Ca 



41 .60 % 
8.52 % 
1.47% 
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Yield: 390.5 g (73 %) of a white crystal mass with a light salty taste. 

The pH of the product was 6.10, and the analytical values were: 

NH 4 3.55 % 
Mg 8.53 % 

5 CI 40.4 % 

Taking into account the error limits of the analysis methods, the product 
corresponds relatively well to the structural formula MgCI 2 x 0.5 NH 4 CI 
x 0.5 KCI x 6H 2 0. 

10 

b) 26.8 g (0.5 mol) of ammonium chloride, 37.3 g (0.5 mol) of potas- 
sium chloride and 203.3 g (1.0 mol) of the compound MgCI 2 x 6H 2 0 
were dissolved by heating into 230 ml of water which contained 2.5 ml 
of 5 % ammonia solution. To the solution was added the filtrate 
15 (165 ml) from the embodiment example 6a, after which the solution was 
concentrated in underpressure by a rotary evaporator until the quantity 
of the distillate was 240 ml. The separated crystal mass was filtered by 
suction and dried at a temperature of 65°C. 

20 Yield: 320.5 g (78 %) of a salt product with a pleasant taste. 

The pH of the product was 5.94, and the analytical values were: 

NH 4 3.45 % 

Mg 9.10% 
CI 39.9 % 

25 

Taking into account the error limits of the analysis methods, the product 
corresponds very well to the structural formula MgCI 2 x 0.5 NH 4 CI x 
0.5 KCI x 6H 2 0. 

30 Example 7 

This example describes a situation in which an organic complex is 
formed of alkaline earth ammonium chloride to have a particularly good 
absorption capacity. 

35 

53.5 g (1.0 mol) of ammonium chloride, 75.1 g (1.0 mol) of glycine, and 
219.1 g (1.0 mol) of the compound CaCI 2 x 6H 2 0 were dissolved by 
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heating into 200 ml of water. The solution was concentrated to almost 
dry state in underpressure by means of a rotary evaporator. The moist 
crystal mass was carefully dried in a microwave oven. 

5 Yield: 257.2 g of a white crystal mass of small particles corresponding 
to the formula CaNH 4 CI 3 x Gly x H 2 0. The product had a slightly sweet, 
salty taste. Its pH was 5.47, and the analytical values were: 

NH 4 6.73 % 

Ca 15.35% 
0 CI 40.13% 



Example 8 



The example describes a typical Na/K/Mg food salt formulation accord- 
ing to the invention. The middle column shows the amount of the mate- 
rial in milliequivalents with an assumed daily salt intake of 10 g, and the 
right-hand column shows the daily dose of the corresponding ion in 
milligrams. The new recommendation on the maximum content of 
potassium chloride, less than 30 wt-%, is taken into account in the 
formulation. 



wt-% 


mmol 


mg 


36 


61.6 


1420 


29 


38.9 


1520 


35 


13.6 


330 



NaCI 
KCI 

MgNH 4 CI 3 x 6H 2 0 

When the mmol and mg values of the above table are compared with 
the RDA values of magnesium presented in the introduction of the 
invention, it can be stated that the physiological objectives set for the 
invention can be achieved. Thus, the content of magnesium salt in the 
food salt formulation containing a chloride of sodium and/or potassium 
is advantageously at least 2.5 wt-%, preferably at least 3.0 wt-%, calcu- 
lated as magnesium. 
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Example 9 

The example describes a typical calcium-containing Na/K/Mg food salt 
product in which the ratio of magnesium and calcium is close to the cor- 
responding average value in sea water. In this example, calcium is pre- 
sent in an easily absorbable complex form. The references in the table 
are the same as in example 8. 





wt-% 


mmol 


mg 


NaCI 


30 


51.3 


1180 


KCI 


29 


38.9 


1520 


MgNH 4 CI 3 x 6H 2 0 


35 


13.6 


330 


CaNH 4 CI 3 x Gly x H 2 0 


6 


2.33 


93 



Example 10 



The example describes a typical N/K/Mg food salt product in which the 
NH 4 content is made exceptionally low by using a mixed form of ammo- 
nium and potassium carnallites as the alkaline earth metal component, 
prepared in mole ratios of 1 :1 . The references in the table are the same 
as in the previous examples. 





wt-% 


mmol 


mg 


NaCI 


38 


65.0 


1495 


KCI 


24 


32.2 


1260 


MgCI 2 x 0,5 NH 4 CI x 0,5 KCI x 6H 2 Q 


38 


14.2 


345 



In the example formulation, the content of potassium chloride is 
reduced, because the carnallite mixture contains 7.1 mmol of potas- 
sium. Thus, the total content of KCI becomes 39.3 mmol, which corre- 
sponds in the formulation to the percentual content of 29.3 % of KCI, 
which is less than the present recommendation limit of 30 %. 
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Claims : 

1 . A physiological food salt product containing an alkaline earth metal 
component, characterized in that said product contains one or more 
hydrate forms of magnesium ammonium chloride and/or calcium 
ammonium chloride having the general formula MNH 4 CI 3 x XH 2 0, in 
which formula M is Mg or Ca and X is the number of molecules of water 
of crystallization. 

2. The product according to claim 1 , characterized in that X is within 
the range from 4 to 6. 

3. The product according to claim 1 or 2, characterized in that the 
magnesium ammonium chloride and/or the calcium ammonium chloride 
is in a complex form. 

4. The product according to claim 3, characterized in that the com- 
plexing compound is a hydroxy-carboxylic acid and/or its salt, or an 
amino acid and/or its derivative. 

5. The product according to claim 1 or 2, characterized in that the 
general anhydrous formula of the salt contained in the product is aMg x 
bCa x NH4CI3, in which a + b = 1 , and a and b are greater than 0, and 
in which part of the ammonium can be replaced with potassium. 

6. The product according to claim 1 or 2, characterized in that the 
general anhydrous formula of the salt contained in the product is in the 
type MgNH 4 CI 3 x eCaCI 2 , in which e is preferably not greater than 0.2 
and in which part of the ammonium can be replaced with potassium. 

7. The product according to claim 1 or 2, characterized in that the 
general anhydrous formula of the salt contained in the product is Mg x 
cNH 4 xdKx Cl 3( in which c + d = 1 , and c and d are greater than 0, 
preferably so that c > 0.5. 

8. The product according to any of the preceding claims, character- 
ized in that it contains sodium chloride and/or potassium chloride. 
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9. The product according to claim 8, characterized in that the con- 
tent of magnesium ammonium chloride in the mixture is at least 
2.5 wt-%, preferably at least 3.0 wt-%, calculated as magnesium. 

10. The product according to any of the preceding claims, character- 
ized in that it contains materials which are advantageous to vital func- 
tions, such as micronutrients, vitamins, flavonoids, steroids, or the like. 

11. The product according to any of the preceding claims, character- 
ized in that it contains as additives affecting primarily the taste of the 
product carbohydrates or their polymeric forms, spices, herbs, acidity 
regulators, glutamates, proteins, protein hydrolysates, or the like. 

12. A nutrient substance, a semi-finished product, a processed food 
product, a food portion, or the like, characterized in that a food salt 
product according to any of the preceding claims has been used, in 
solid form or in a solution, in its processing and/or preservation. 

13. A method for preparing a food salt product containing an alkaline 
earth metal component, characterized in that an alkaline earth metal 
chloride and ammonium chloride are brought together in a solution 
form, wherein a precipitate is formed which contains one or several 
hydrate forms of an alkaline earth metal ammonium chloride, having the 
general formula of MNH 4 CI 3 x XH 2 0, in which formula M is Mg or Ca 
and X is the number of molecules of water of crystallization, and the 
obtained precipitate is separated from the mother liquor. 

14. The method according to claim 13, characterized in that the pre- 
cipitation is performed in a continuous process, returning the mother 
liquor after the separation of the precipitate to the stage in which it is 
supplemented with the alkaline earth metal chloride and ammonium 
chloride. 

15. The method according to claim 13, characterized in that the 
solution form contains both magnesium chloride and calcium chloride to 
include calcium in the product. 
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16. The method according to claim 13, characterized in that the 
solution form contains a chloride of potassium, such as KCI, or potas- 
sium carnallite MgKCI 3 which also constitutes the alkaline earth metal 
chloride component. 

17. The method according to any of the preceding claims 13 to 16, 
characterized in that the pH of the mother liquor is adjusted by 
means of a hydroxide, particularly potassium or ammonium hydroxide, 
particularly to adjust the crystallization of free ammonium chloride. 

18. A method for preparing a physiological food salt product containing 
an alkaline earth metal component, characterized in that an alkaline 
earth metal chloride and ammonium chloride are brought together in a 
solid state possibly together with sodium chloride and/or potassium 
chloride, and the mixture is agitated, ground, or pulverized e.g. in a ball 
mill or the like, and the obtained product is possibly granulated. 
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